Respiratory failure without pulmonary edema following injection of a glutamate agonist into the ventral medullary raphe of the rat.
Injection of ibotenic acid (IA), a glutamate agonist, into the ventral medullary raphe (VMR; especially the nucleus raphe magnus) of the rat produced respiratory failure and death following a predictable course of events. The response to the IA injection was characterized initially by increased respiratory frequency and was followed by pulmonary arterial hypertension, systemic arterial hypoxemia, acidosis, and hypothermia. Within 90 min apnea occurred as a terminal event in all animals. Gravimetric, bronchoalveolar lavage protein, and histological analyses revealed no evidence of pulmonary edema. Intracerebral (VMR) pretreatment with PPP, a sigma receptor agonist, or scopolamine, a muscarinic cholinergic antagonist, prevented pulmonary failure and death even though postmortem histological analysis showed VMR cell loss and gliosis consequent to the cytotoxic IA injection. Based on the results of the study, it is suggested that the VMR has a role in regulation of pulmonary blood flow. Preliminary pharmacological studies suggested that a disruption of glutamatergic and cholinergic mechanisms mediates the lethal pulmonary phenomenon.